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IMMUNQAfiS \y DIARMQSriC KTT 

Beferenee to Rela ted Anp l Nation 

Ibis application is a continuation-in-part of 
Application Serial No. 361,878 filed June 6, 1989. 

Field of the Tn ventinn 

The present invention relates to diagnostic devices and 
methods and, more particularly, to immunoassay diagnostic devices 
and methods for readily detecting and/or monitoring the pre8ence 
of antigenic substances in fluids such as body fluids, culture 
media, food, water and the like. 

Background of ffrc invent- 4™ 

For a number of year8 , immunoassay procedures have 
replaced other procedures used for in vitro diagnostic methods to 
detect or guantitate a variety of antigens and/or antibodies in 
fluids and particularly body fluids such as blood serum or urine 
with important biologic or pharmacologic properties. Lehigh 
levels of sensitivity and specificity achieved with immunoassays 
-suit fro, .the specific, high-affinity, reversible binding of 
antigens to antibodies, and from the existence of methods for 
attachment of sensitive detectable labels (radioactive isotopes 
fluorophores, ferx i tin , free J 

enzymes, to antibodies or antigens. Radioactive- isotopes and 
enzy.es are currently the .est extensively used labels although 
t he use of enzy.es is g enecally preferred ^ ^ ^ 
sensitive, specific immunoassays employing enzyme -tags-. is 
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phase would be determined as a measure of the presence of antigen 
in the test sample. 

Thready availability of monoclonal antibodies has 
made possible the modification of immunoassay procedures such as 
disclosed, for example, in U.S. Patents 4,376,110 and 4^86,530 
to David et al., wherein antibodies specific to antigens could be 
employed to detect such antigens in body fluids reducing or elim- 
inating certain intermediate steps i„ the assay. Nonetheless, 
the processes heretofore typically employed require measured 
quantities of reagents and controlled extended reaction times as 
well as several washings and quenching, limiting these procedures 
to hospitals and laboratories where trained personnel and 
suitable equipment are available to perform the assays. Thus, the 
desirability of a relatively simple procedure and apparatus which 
made readily possible such assays in the physicians office or 
even their use by lay persons in home health care programs would 
be evident. 

Over the year*, „nny attempts „„„. ie . n mMm t<> d>valop 
"ore accurate, sensitive and definitive tests and device, for 
i»u„o..ea y di.oio.tic testino. te e*as*le. in u . s p otent 
4.1.8,146 to Grubb et .1., u. s . patent „ ^ ^ ^ 

and „. S . p a te„t 4. 3 , 3 . S32 to Gribnau et al.. i™.,eay. are 
de.cril.ed for the detection of the presence of varies antigen, 
"body fluid. ^ Ule lit . whloli em[iioy rM5enc8 

antibodies : bound to a variety of porous support or carrier 
■uaterlal, and dye labeled antibodies or th. like . Such 
and M thode, hoover, are generally directed to i™»„ou...y. for 
specific antigenic substance. u.ing particular types of porous 
carrier »aterialB and iabels for th. antibody reagents which 
exhibit H^ted ee^itivity end accuracy while reguirin, .ever.l 
operation, including washing a„d/cr guenching step, and extended 
periods for incubation which li^.t their suitability for use by 
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expanding rapidly. 

Immunoassay techniques are based upon the complex 
binding of the antigenic substance being assayed with an antibody 
or antibodies in which one or the other member of the complex may 
be labeled, permitting the detection and/or quantitative analysis 
of the target substance by virtue of the label activity 
associated with the labeled antigen complex or antibody. 
Immunoassays are generally classified into two groups: the 
heterogeneous immunoassay in which a labeled antigen or antibody 
is separated from the labeled antigen-antibody complex before 
measurement of label activity i„ either fraction; and the 
homogeneous immunoassay in which the activity of labeled antigen 
is measured in the presence of labeled antigen-antibody complex. 

Two such diagnostic assay techniques used to determine 
the presence or amount of antigen in body fluids are generally 
known as "competitive- assays an d -non-competitive or sandwich- 
assays. Typically; in ••competitive" assay techniques, an 
unlabeled polyclonal antibody preparation bound to a solid 
supporter carrier is first reacted with a labeled antigen 
reagent solution and then with the body fluid sample wherein the 
antigen in the sample competes with the labeled antigen for sites 
on the supported antibody. The amount of labeled antigen reagent 
displaced indicates the quantity of antigen present in the fluid 
sample to be detected. 

in the case of a "sandwich" or "non-competitive" assay, 
a quantity of unlabeled polyclonal or monoclonal antibody bound 
to a solid support or carrier surface, is reacted with a body 
fluid sample being evaluated for antigens, and then, after 
suitable incubation time and washing, the sample is further 
incubated with a solution of labeled antibody. The labeled 
antibody bound to the solid phase in an antibody-antioen-antibody 
sandwich or the amount of unbound labelled antibody in the liquid 
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less skilled personnel in a doctors office or home care 
situation. 

More recently, there have been disclosed, for example, 
in U.S. Patents 4,632,901 and 4,727,019 to Valkirs et al:, U.S. 
Patent 4,639,419 to Olson et al.; U.S. Patent 4,703,017 to 
Campbell et al.; and U.S. Patent 4,706,569 to Rounds, procedures 
for conducting particular types of immunoassays in a relatively 
short period of time and routine fashion which employ generally 
simple apparatus. However, while such procedures and devices 
reduce the complexity and time for certain assays, several steps 
including a washing, and/or quenching step are still generally 
necessary, the sensitivities thereof are limited and the test 
specimens are generally not suitable for extended periods of 
storage. Thus, even further simplification or efficacy would be 
desirable. 



Summary of the* Tnventlnn 

It is an object of the present invention to provide an 
apparatus for use in an immunoassay which is suitable for readily 
and accuxately detecting and/or monitoring the presence of 
antigenic substance i n li gixids or fluids such as body fluids, 
culture media, food, water and the like without the need ^ 
multiple steps or washing. 

It is another object of the present invention to 
provide an immunoassay diagnostic kit which employs a test strip 
or the like for detecting and/or monitoring -the presence of 
antigenic substances in fluids such as body fluids and the like, 
which test strip can be employed by immersion in an assay and 
desired results can be obtained without the need for washing, 
quenching, multiple steps or extended delays. 

It is a further object of the present invention to 
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provide a test device such as a "dip-stick" type test 8trip which 
can be employed to visually detect and/or monitor the presence of 
antigenic substances in fluids such as body fluids and the like 
by immersion in an assay and can be retained as a record of such 
assay results. 

It is a still further object of the present invention 
to provide a process for the immunoassay of fluids such as body 
fluids and the like for the detection and/or monitoring of 
antigenic substances which can be readily carried out in a 
physicians office or in home health care situations as well a8 ln 
hospitals and clinical laboratories. 

It is another object of the present invention to 
provide a process for the immunoassay of f l uids BucU ag body 
fluids and the like for the detection and/or monitoring of an 
antigenic substance which can be readily carried out in one or 
two steps with readily available equipment and wherein the 
results can be accurately determined visually by a test strip or 
similar device • 

in accordance with the present invention there is 
provided a process for readily performing immunoassays which does 
not reguire any washing or quenching steps nor more than one or 
two reaction steps and/or lengthy incubation periods . The assay 
of the present invention comprises contacting a fluid test sample 
to be assayed, such as a body fluid, culture media, food, water 
and the like containing a target immunologically active agent, 
e.g., an antigen, with a labeled immunologically active reagent 
against said target antigen (labeled capture reagent,, preferably 
an enzyme or the like labeled capture reagent to permit 
detection, and with an immunologically active reagent, such as an 
antibody reagent against said target antigen, bound" to a portion 
of a solid carrier member (bound capture reagent) , preferably, 
with the portion of supported solid carrier member not containing, 
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bound capture regent being substantially blocked against binding 
to other immunologically active agents, m a preferred embodiment 
of the invention, the fIuid test sample ^ ^ & 

solution of labeled capture reagent against the target antigen 
followed by contacting the reaction admixture with the bound 
capture reagent. After a brief incubation, the reaction that has 
occurred is determined by visualization or measurement, prefer- 
ably by detection of labeled capture reagent, as an indication of 
the presence of the target antigen in the fluid sample. 

For example, an antigen present in the fluid test 
sample will bind to the labeled 

the target antigen when the body f luid teet aainple is ^ 
admixed with the labeled antibody, and then upon contacting the 
admixture with the bound antibody capture reagent, the antigen 
also binds to available sites on such bound antibody to form an 
antibody-antigen-antibody »sandwich. " In accordance with the 
invention, visual evaluation of the reaction that has occurred as 
an accurate indication of the presence of the target antigen in 
the sample can be readily achieved by detection of the presence 
of labeled antibody on the solid carrier member, surprisingly and 
unexpectedly, Without the need for washing and/or inching or 
extended periods, of incubation. In the case of an enzyme labeled 
antibody captur6 reagent/ for a soiution Qf ^ 

xo.ning substrate which reacts with the enzyme label will render 
• -adily discernible visual color change to the labeled complex 
° - — -.eras the solution contacts the same. 
Such color forming substrate i„ encapsulated or other time- 
please form may be included in the body f luld _ labeled „ 

admixture or may be in a? Rn i„Hn. 

y e xn a soluto.cn separate from the reaction 

-xture into which the supported complex can be immersed. 

in another aspect of the invention, the apparatus of 
the invention comprises, as a first component, an insoluble solid 
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carrier member to which is strongly bound over only a portion of 
one surface thereof a desired amount of a bound capture reagent 
against the., target agent being assayed, such as an antibody 
against a target antigen, generally in a controlled linear, dot- 
like or other desired pattern, said carrier member preferably 
being affixed to the surface of a non-absorbent, inert support. 
Preferably, the portion of the carrier member not containing the 
bound capture reagent is substantially blocked against binding to 
other ijnmunologically active agents. The apparatus further 
comprises, as a second component, at least one container which is 
non-absorbent and inert to immunologically active agents in which 
a fluid test sample and a labeled capture reagent may be admixed 
and which permits insertion of said first component into said 
admixture . 

In the following specification and claims the term 
"antigen- designates all substances which, as such, or in form of 
a protein-complex, have antigenic activity, including high 
molecular weight proteinaceous components of human body liquids, 
hormones, bacteria, specific bound bacteria antigens, bacteria- 
produced toxins, virus etc., and lower molecular weight chemicals 
which react with a body protein to form a protein-complex with 
antigenic activity. 

Antibodies are proteins which exhibit a specific 
immunological activity against the antigen which caused their 
formation. Antibodies are very similar in their overall protein- 
structure, but are distinguished from each other by their 
specific affinity to different antigens. in -the following 
specification and claims the term -antibody- ± B meant, to denote a 
proteinaceous material which exhibits antibody activity, that is, 
the antibody i„ substantially pure form or in form" of. a mixture 
having a high antibody-activity, e.g., an anti-serum. 

In the following specification and claims, the term 
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|' immunologically active agent" is meant to include antigens, 
antibodies and immunologically active binders. 

i ■ 

Other objects and advantages of the present invention 
will become apparent from the detailed description thereof taken 
in conjunction with the drawings. 

Brief Descriptio n of the Dra wiring 

For the purpose of illustrating the invention, there is 
shown in the accompanying drawing one form which is presently 
preferred; it being understood that the invention is not intended 
to be limited to the precise arrangements and instrumentalities 
shown. 

Figure 1 is a perspective view of an immunoassay 
diagnostic kit in accordance with the invention; and 

Figure 2 is a perspective view of a -dip stick" test 
device in accordance with the invention. 

Figure 2a is an enlarged perspective view, partly 
broken away, of the "dip stick" test device of Figure 2. 



petalled DesniHpt- ion of th e invent) 



on 



The apparatus of the present invention is useful in a 
variety of immunoassays for readily and accurately detecting 
and/or monitoring the presence of antigenic substances in fluids 
such as body fluids including blood serum, urine, etc.; culture 
media; foo'd; water; and the like. The apparatus can be provided 
as a diagnostic kit to permit such assays to be conveniently and 
accurately performed in a physician's office or in home health 
care programs as well as in hospitals and reference and clinical 
laboratories . 

Referring now to the drawings, where like reference 
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numerals identify like partg# there ^ illuatrated ^ Figurea ^ 
2 and 2a, the apparatus in accordance . with ^ invenfcion to 
perform immunoassays ln the form of a ^ ^ 

generally as 10. The "diagnostic kit- 10 comprises as a f irst 
component, a Mip- S tic k « type device or ^ ^ ^ 

a thin, insoluble, solid film -itu- „ 

to.lm-lj.ke carrier member 14 extending 

over and affixed to a portion «f „ 

portion of one surface of a non- 

adsorbs, lnart Bupportl6 bya , ultabla adl> „ ive 18andt:he 
li*e wbie,, i„ ^ «. i».u„oi„aican y aotiva ^ ^ ^ 

^ "* B " £ -°* °* — b* 14 i„ . lin „r 

cr My other desired patter* « ^ is . ^ 

*0, pre^ably a BOIar8lsa ^ or .o-oclonai pceparation 
—are thereo, . g ei„ t Ule target antigen ln a £iuid 
ea»Ple. . uitable f „ _ ln acooM(ince Hithths 

»~U- ™ y »». prepare by ^ of the trehai9uBo knTOn 
art . 



Carrier „e^er a4 „„ &om 
.olid serial to whioh active 

preparations suoh as antibodies „ antlaen . ba 
a«acK. d b y cheaical bin(Ung ana/or ad6orpuon _ ^ ^ T 

contain Wtional gtoups uhich ^ ^ 

i.-nnolooic.i reaction. Eapeclally _ ^ 

»on- £ ibro„ s serial. „ hioh wlll chBllloally 

™o S icaii y ^ „ ptute teageots M ^ which euoh 

2 7 r ™ wil1 " pidly duri - the * 

and »h.„ coated dlagnoBtie testing saitabi _ ateri 

-l»de or 5 anlc po lyM r, „ hioh . a8ed ^ ^ 

noldmg, Md other oonventi fabrication „„, • 

noi™»i, , "oncation techniques such as 

ITT nyi °- ot„ yaen ,. 

propane copo lyTO rs, pol y but y i.„. s polyslyie _ 
™ e „ateriais include „aio 9 enated or 9 .„i c po^rs 8uch „ 
PO^I chloride. polyvinyllae , le c „ loride J 
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polytetrafluoroethylene; polyesters such as polyethylene 
terephthalate, polyacrylates and polymethyl-acrylates ; cellulose 
and cellulose derivatives. Also suitable but not preferred are 
fibrous cellulose and cellulose derivatives and non-organic 
materials such as glass fibers. 

Typically, fii TO £orTOing roateriala are aavantageoualy 
used which contain carboxyl groups, or primary or secondary amide 
groups such as polyacrylamide, or which has amino group residues 
or into which such groups have been introduced by chemical means, 
such as nylon, or on which an amide group can be provided, such 
as polyacrylonitrile having a nitrile group which can be 
converted to an amide group by known methods. 

The thickness and degree of porosity of carrier member 
14 are not critical and can vary depending on the particular 
immunoassay for which the "dip-stick- type test strip and/or kit 
is intended. Typically, the solid carrier member is in a thin 
preferably non-fibrous, film-like form, generally of 10 mils or 
less in thickness, having a pore size generally in the range of 
from about 0.01 micron to about 2 microns, and preferably from 
about .20 to about .50 microns, but carrier members of a 
thickness to about one- q uarter inch and/or having a pore si 2e up 
*o about loo microns may be employed in certain applications . Xn 
addition, the solid generally film-like carrier member 14 may be 
attached to the two opposing sides of support 16. 

The capture reagent can be coupled to the carrier 
member 14 by any of the well known techniques, such as coupling 
antibodies, either polyclonal or monoclonal, directly by the well 
known glutaraldehyde or succimnamide method. The amount of 
capture reagent that is attached to the solid film-like carrier 
member 14 is important but may vary depending Qn ^ 
amount reguired and the affinity thereof to the carrier member 
which, in turn, i8 pendent on the ideological reaction in 
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ouestion. Preferably, to enhance the sensitivity of the test and 
intensity of color formation for detection of the presence of the 
target antigen the bound capture reagent 20 will be applied to 
only a relatively small portion of one surface of the solid 
carrier member 14 in a controlled linear, dot-like or other 
desired pattern or array by jet-type atomizer "guns- and the like 
which apply a desired quantity of material in a narrow band or 
array, e . g , a concentration of about 2.5 micrograms of capture 
reagent per 5 mm of carrier member in a linear band width from 
about 0.X mm to about 8 mm, preferably from about 1 mm to about 3 
mm, across the full width of the carrier member, i.e., a band 
length of from about 0.08mm to about 1.3mm, preferably from 
about 0.5 mm to about 0.7 mm. 

In accordance with the practice of the invention, one 
or more separate bands of capture reagent may be applied and 
bound to one surface of the solid carrier member 14, thus 
enabling the detection of one or more target antigens in a sample 
fluid, preferably by concurrent assays. Bound capture reagents 
against a variety of different target antigens may be separately 
bound to the carrier member to facilitate the assays of different 
target antigens in a fluid test sample with the sensitivity and 
accuracy of each assay being substantially similar. It would be 
evident that such concurrent assays, however, would not be 
suitable in tne case where cross-reacting antigens or capture 
reagents are involved. 

To further maximize color formation of the labeled 

reaction complex bound to the h™, n ^ 

to the bound capture reagent on the 

carrier member and thus the sensitivity of the assay, a blocking 
agent is preferably applied to the solid carrier member after 
attachment of the bound capture reagent (s) thereto ; Tne blocking 
a 9 ent is applied to the carrier member by immersion or the l ike 
technique in an amount sufficient to eliminate or significantly 
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reduce the finding sites on the carrier member for other 
ijnmunologically active agents that may otherwise be bound to the 
carrier member £4 during an assay. The suitability of blocking 
agents depend on the properties of the solid film-like carrier 
member with respect to the hydrophobic ity and hydrophilicity 
thereof and their, ability not only to block sites on the surface 
of the carrier member but to penetrate throughout the mass 
thereof. Exemplary suitable blocking agents include BSA, 
ethanolamine, ethylenediamine , aminoe thane thiol, 

diaminehydroxypropane, aminopropanesulf onate, glucosamine 

dithiotreitol, 3-aminopentane; amino acids such as glycine, 
glutamate, lysine, cysteine; proteins such as gelatin and non-fat 
milk; animal serums such as bovine, rabbit, horse, rat and goat; 
casein and mixtures of the same. Mixtures of animals serum and 
casein are especially advantageous blocking agents. 

In an advantageous embodiment, carrier members of the 
invention may also include a known or control concentration of 
the target antigen applied to a portion of one surface of said 
carrier by known techniques in a similar linear, dot-like or the 
like pattern; employed for application of the bound capture 
reagent 20 to said carrier member but separate therefrom. The 
presence of such a control reagent on the film-like carrier 
member can serve as verification that the assay process of the 
invention was, properly carried out as well as a further 
comparison for detection of the presence of the target antigen in 
the body fluid test sample. 

.Support 16 to which carrier member 14 is attached can 
be any non-absorbent polymeric and the like material which is 
inert to immunologically active agents and to which solid film- 
like carrier member 14 can be conveniently mounted.' 

The "diagnostic kit" 10 of the present includes as a 
second component, a vial 22 or the like container in which an 
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admixture of immunologically active reagenta can be reacted and 
permits insertion of a "dip-stick- type device or test strip 12 
with the carrier member 14 in contact with the admixture. The 
vial 22 may be made of glass or a suitable plastic material which 
is inert to immunologically active agents and non-absorbent. The 
size of vial ' or container 22 is preferably selected so that 
prescribed amounts of a fluid test sample such as a body fluid 
and a labeled capture reagent such as a labeled antibody against 
target antigen in the test fluid may be admixed and reacted, and 
upon insertion therein of a carrier member 14 having bound 
antibody, intiooate contact thereof with the reagent admixture 
will be effected. In general, the vial 22 is intended to be 
disposable after use and to facilitate the disposal of sample and 
reagents in a simple, and hygienic fashion, it is preferred to 
include a suitable stopper for the vial 22 and/or envelope 
therefore (not shown) which can be of any known type. 

As shown in the figures, additional vials 22 may be 
included with the kit 10 to facilitate detection of the presence 
of labeled capture reagent by contact with a color solution 
separate from the reaction mixture or to facilitate additional 
testing of the fluid test sample. In accordance with the 
invention, a ••diagnostic kit" 10 may also include stoppered vials 
24 and additional ■■dip-sticks". 12 containing stabilized 
immunologically active capture reagents to be- used in various 
immunoassays such as disclosed in U.S application Serial No. 89, 
840 filed August 27, l 987 , the discloaure Qf ^.^ ^ 
incorporated by reference, color substrates for detection, 
standardized test samples for comparison testing and the like. As 
also shown in the figures, the kit 10 may be provided with a base 
stand 30 and cover therefore 32 to facilitate storage and 
shipping as well serving as a stand for the vials 22 when running 
the assays- 
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As noted hereinabove, in accordance with the practice 
of the .invention the fluid test sample such as a body fluid, 
culture media, food, water and the like is adraixed with a lafaeled 
capture reagent, for example, a monoclonal or polyclonal antibody 
to a target antigen in the test sample, m the case of an 
immunoassay, the labeled capture reagent binds to the target 
antigen in the test fluid during the reaction in the vial 22. 

Preferably the labeled reagent is labeled with an 
enzyme although other conventional labels may be used in 
appropriate circumstances, such as, for example, a fluorescent 
label or a radioactive i sotope . US efm i abels alBO include 
microspheres loaded with a colored dye, microencapsulated or 
other time-release forms of colored dyes, or en2 yme-dye 
conjugates. Other useful labels may be dyes from which conjugates 
with capture reagents such as an antibody may be prepared using 
known techniques. Useful in the preparation of such conjugates 
include dyes generally having functional amine groups such as 
Azure A, Azure B, Azure C, Methylene Blue, Thionin and the like 
as described in H. J. Conn, .BIOLOg^r, RTftT|j , Sth 
Williams and Williams Co. 

Mtor the fl„ id test .™ pa , and lobele<i oaptiire 
have been edited in vial «, „ , oXla fll „. llk<1 ^ 
=3 -dip-stick- iz h . vlBg bound „ ptuie tmmimt 2Q sach ^ ^ 
antibody .gainet the tataet antlgeni uhioh> ^ 1MlmiMt ^ ^ 
a polyclonal or .onoclonal „tibody or ^ 
li-eraedin the adjure i B aa . „, ao noted , the f iuid 

test *=«ple contain* a target antigen n„d the iabeled capture 
»a 9 e» t i„ the ad^-ture i8 » labeled antibody to the target 
antigen, the antigen and labeled antibody bind together, m thie 
«... when t«e -Capture reagent bound to th. solid ril ra -l lk e 
carrier »b« K 1, „ antibody again.t the target antig.n. th. 
antigen in the lebeled co„ple* will a i„ react with and bind to 
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available sites on said bound antibody with the formation of an 
antibody-antigen-antibody "sandwich." ' visual detection of the 
presence of target antigen in the fluid test sample can then be 
readily accomplished by visual color change after only a brief 
incubation period (about 1-5 minutes), which in the case of 
labeled antibody, reagent occurs by virtue of the use, for 
example, of a solution of color forming substrate which reacts 
with the enzyme label as the B0 l ution contactg the same ±n ^ 
antibody-antigen-antibody "sandwich" bound to the carrier member. 
Such color forming substrate may be present in the admixture in 
time-release form or may be in a solution in a vial separate from 
the reaction mixture into which the complex bound to the carrier 
member can be immersed. In any case, there is no need to wash or 
treat the carrier member prlor to contacting the color forming 
solution, and to further quenching of the reaction. The results 
as evidenced by the "dip-stick" can be retained as a permanent 



record , 



As shown in Figure 2a, the linear pattern 20 depicts 
the enhanced color development of the bound antibody (capture 
reagent, compared to the surrounding blocked portions of the 
carrier member achieved by virtue of the controlled application 
of said bound capture reagent. This makes readily discernible by 
visual detection the presence of labeled antibody and target 
antigen which are bound thereto. The color change results, as 
noted herein, from the use of any one of a variety of methods for 
detecting the label on the sandwich complex bound to the carrier 
member. As would be evidentf o£ ^ o£ a 

target antigen by instrument measurement and the like of the 

labeled antibody bound to tha '«ni ih 

1 uuna to the solid carrier member would be an 

alternative method for practice of the present " invention. As 

indicated, similar means may be employed for detecting the 

presence of more- than one antigen in the test fluid by concurrent 
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assays employing appropriate bound and labeled capture reagents 
against the target antigens . 

In another embodiment, application of the invention may 
be carried out by inserting the "dip-stick-, type device 12 „ ith 
carrier member 14 having bound capture reagent 20 such as an 
antibody against the target antigen into vial 22 and adding a 
fluid test sample with a target iamuunologically active agent 
(antigen) and labeled antibody capture reagent against said 
target antigen into the vial 22 for contact with the carrier 
member 14. While the order of addition of the fluid test sample 
and labeled capture reagent to the vial or container 22 is not 
critical, it is generally preferred to add the test sample first. 

The apparatus of this invention may also be used to 
perform competitive assays, i.e., assays in wh±ch 
reagent bound to the solid carrier member mounted on the "dip- 
stick., type device 12 and for which the target immunologically 
active agent (antigenic substance, i„ tne fluid test sample 
competes with a fixed guantity of labeled capture reagent added 
to the fl uid test 8{unple or added fQllowing aainpie addit . on> 

The foregoing is a general description of the apparatus 
and process of the invention, primarily in its use in performing 
immunoassays which readily provides accurate detection of target 
antigens in fluid test sables in a short ti.e, e.g., about five 
to ten minutes. Th e process can be carried out in one or possibly 
two Biin p le steps Md cfln be perfQrroed ^ homec ^ 

situations or in hospitals. The invention will now be 

demonstrated by the description of certain - «•,. 

y or certain specific examples of . 

its practice. ± n these examples, unl ess state d „n 

* **' uluess seated otherwise, all 

temperatures are centigrade and all nart, 

* dim aj.j. parts and percentages are bv 

weight, '* J 
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EXAMPLE 1 



An. antibody against human chorionic gonadotropin (HCG) , 
an antigen which is elevated in the urine of pregnant women, is 
bound in a linear pattern to a film-like carrier member mounted 
on a dip-stick device such as 12 in the figures. 

Samples of urine are admixed in a vial 22 with an 
antibody against HCG to which is bound alkaline phosphatase. 
After a brief period, the dip-stick device 12 is inserted into 
the reaction mixture, and then after a further brief period of 
incubation, i.e. one to five minutes, the dip-stick is inserted 
into another vial containing a dye solution composed of a mixture 
of 0.7 grains per liter of 5-Bromo-4-Chloro-3-Indolye Phosphate 
and 0.20 grams per liter of Nitro Blue Tetrazolium Chloride. A 
line that is placed on the film-like carrier member by bound 
antibody will become visible as a distinct blue color if the 
target antigen is present within the detection range of the test 
within a short time, i.e. one to five minutes. 



EXAMPLE 2 



In this test for detection of the presence of human 
chorionic gonadotropin (HCG), an antigen which is elevated in 
urine and blood serum of pregnant women, a dip-stick device with 
a thin nylon film carrier member is used. The carrier member 
contains two spaced reaction zones, a positive control zone to 
which is bound a narrow linear band (1 nun to 3 mm wide) of HCG 
equivalent to 50 mlU/ml HCG and a specimen reaction zone to which 
is bound a narrow linear band (1 mm to 3 mm wide) of a polyclonal 
antibody (sheep) against beta-HCG (infinity purified) at a 
concentration of 2.5 microgram of antibody per 5 mm of carrier. 
The bands of reagents are applied to the carrier surface with a 
TLC spotter device. After the reagents dry, the carrier member is 
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parsed in a goat sexu™ for three to five minutes followed by 
version la a solution of casein (Hammarsten oasein from BDH 
Chemicals Ltd., Poole, England) and then ^ & 1% 

mannitol solution; 

Samples of centrifuged blood serum are admixed with a 
monoclonal antibody (anti-HCG mouse) 

Phosphatase in sample test vials at room temperature for a short 
t i»e (about one minute, after which the dip- 8 tic k devices are 
inserted into the reaction admixture in the test vials and 

permitted to incubate for four to ™- - 

xour to fxvs minutes. The dip-sticks 

are then placed ia a dve Kri i 

Y sol ^°n composed of .4 g/1 of Mitro 

Blue Tetrasolium* and !. 6 g/1 of 5 -Bromo-4-Chloro-3-X„dol y l 
Phosphate for five minutes. *he reaction Z one linear band placed 
on the carrier member of +-v, Q . . , 

° f the di P-stick will become visible as a 

d,stin= t cow u ^ „„„„ ls pteaent ia th> 

»ill becce visi,*. ,. . aistllnot bl „ e oolor of gensu:aiiy 
color i„t„.lty * the „ aotlo „ ^ ooior ^ 
antigen concoction in the f l„i d „ st = „ ple . „ o ^ 
ouenchino is r.^ to „, ^ ^ ^ ^ 

dipsticks can be retained £or oer«»ne„t record purpo.es . 

iltnongh assays f„ H CG ,. .„ „„ tlgell ^ ^ 

-escribed, it „U1 be appreciated that a si^lar assay t „r other 
antigen. „ay ta „, ployod ^ ^ 

such 'antigens that „ay be assayed indude ^u,, ^ 
Barr. chlamydia. iy.es disease. Escherichia eoll , 
Klebsiella,, staphlococcus ^s.ndcnas, Clostridia, diirlcil. 
hepatitis A.nda; „u„„ ^^.^.^ ^ ,„„, , ^ 
pregnancy. Canine heart„ors,, reline le» k e.ia etc. lf a label 
other man an ensy™ or oolor develops „ at « ialB ^ 
dyesoutions are need. the prcc.dare „.y ba vari . d , ^ ^ 
and other such variations by persons skilled in the art my b9 
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inade without departure frcn the spirit of the invention. 
Furthermore, while the invention has been described as being 
applicable to the medical field for detecting the presence of 
substances in. various fluids such as body fluids, it should be 
understood that, as indicated, it is also useful in other fields 
such as detecting substances in food products, in the 
environment, etc. 
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WHA.T IS CLAIMED TS i 



1. 



An. immunoassay process for the detection of a 
target immunologically active agent in a fluid sample comprising! 

a) contacting a fluid sample containing a target 
immunologically active agent to be assayed with a labeled capture 
reagent against said target immunologically active agent, and 
with a solid carrier member having bound to only a portion of one 
surface thereof an effective amount of a bound capture reagent 
against said target immunologically active agent; and 

b) detecting the presence of target immunologically 
active agent by determining the label bound to said solid carrier 
member as an indication of the presence of the target 
immunologically active agent in said fluid sample. 

2. The process according to claim 1, wherein said 
target immunologically active agent is an antigen. 

3. The process according to claim 2, wherein said 
labeled capture reagent is an enzyme labeled antibody against 
said target antigen. 

4. The process according to claim 1, wherein said 
labeled capture reagent and said bound capture reagent are 
monoclonal or polyclonal antibodies or mixtures thereof. 

5. The process according to claim 1, wherein said 
fluid sample is a body fluid, culture media, food or water. 

6. The process according to claim 1, wherein said 
labeled capture reagent is an enzyme labeled antibody and the 
determining label step comprises contacting said solid carrier 
member with a color forming solution selected to generate a color 
change of the enzyme label which is visual . 

7. The process according to claim 6", wherein said 
color forming solution is in a time-release form in an admixture 
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of said fluid sample of target immunologically active agent and 
sard labeled capture reagent. 

8., An apparatus for use in an immunoassay process for 
the detection. of a target immunologically active agent in a 
fluid sample comprising s 

a) a first component which is a solid carrier member 
to which is strongly bound to only a portion thereof an effective 

active agent in a fluid sample; and 

b) a second component which includes at least one 

substantially non-absorbent container i n( . ri - * • 

»-wutainer inert to immunologically 
active agents in which an admixture nf ■ 

eamixture of immunologically active 

agents can be reacted and into which sain «=«,-^ 

« wmcn said first component can be 

inserted in contact with said admixture of active agente . 

9. The apparatus according to claim 8, wherein said 
target immunologically active agent is an antigen. 

10. The apparatus according to claim 8, wherein said 
bound capture reagent is . polyclonal q ^ 
antibody or a mixture thereof. 

11. The apparatus accordinq to e i aim n 

. . 9 to oiaun 8, wherein said 

bound capture reagent is bound over Q m„ = 

una over only a portion of one surface 
of said solid carrier member in a rpi..- , 

r ln a relatively narrow band and the 

portion of the solid carrier member not contain! nn * , 

not containing bound capture 
reagent is substantially blocked „„= • .. • 

xy oxocxed against immunologically active 
agents being bound thereto. 

12. The apparatus according to claim *t 

»H to claim 8, wherein said 
rirst and second components are in t-ho 

adaptable for use in a physician's office and in 

situation. 111 3 h ° me ° are 

kit in X h 13 " ^ aPParatUS aCCOrdin9 t0 Claim 

includes samples of ideologically active reagents. 

14. The apparatus according to claim 8 , wherein said 
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first component comprises a boHh ■ 

P S 3 aolld carrier member with a surface 
to only a portion of which is bound said bound capture reflgent 

and a surface thereof opposite the surface to which said bound 
capture reagent is bound being affixed to a portion of a surface 
of a dip-stick test device. 

13.- The apparatus according to claim 8, wherein said 

solid carrier member is a nni ^^^.i 

emoer xs a polymeric material to which said bound 

capture reagent is bound. 

16. A dip-stick test device for use in an immunoassay 
for the detection of a target immunologically active a gent in a 
fluid sample comprising a solid carrier member having a first 
surface to only a portion of „ hich is Btrongly bound „ effective 
-unt of a bound capfcure reagent againsfc a 
-munologically active agent in a fl uid Bample , and 
surface opposite said first surface which is attached to a 

ZZ1° £ : * aCS ° £ an inSrt ' — - support member 
extending from a longitudinal end of said support member. 

17. The dip-stick test device according to claim 16, 
wherein said soUd ^ ^ & _ 

which said bound capture reagent is bound * a linear or dot-like 
pattern. 

• IBe ■.■"■-»""* t..t levice according to ^ 17 , 

carrier member, v 

19. T*e dip-stick test device according to claim 15, 
-e^n said solid carrier member is a thin film of polymeric 
material to which said bound capture 

bound. - rea9ent ^ bS wrongly 

20. The dip-stick test device according to claim 15 
wherein the portion of said carrier n, e ^ 

cmurB , carrier member not containing bound 

capture reagent is substantially blocked against immunologically 
active agents being bound thereto. 
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21. The dip-stick test device according to claim 20, 
wherein said bound capture reagent is bound to said carrier 
member in a narrow band. 

22. The dip-stick test device according to claim 21 
wherein more than one bound capture reagent is bound to the first 
surface of said carrier member in separate narrow bands. 

23. An immunoassay process for the detection of a 
target immunologically active agent in a liquid sample comprising 
admixing a liquid sample containing a target immunologically 
active agent with a labeled capture reagent against said target 
immunologically reactive agent, contacting said reaction 
admixture with a solid carrier member having strongly bound to a 
portion of only one surface thereof an effective amount of a 
bound capture reagent against said target immunologically active 
agent, and then contacting said solid carrier member with a color 
forming solution for detecting the presence of the target 
immunologically active agent by determining by visualization an 
indication of the presence of label bound to said carrier member. 
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